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= Y Anticipated 2018 Proposal Window(s)

 Window 1

— Standard 60 day window

— Targeting opening window mid-June

— Will include all analysis results excluding N-1-1 voltage
 Window 2

— Abbreviated 30 day window

— Targeting opening window In early July

— Will only include N-1-1 voltage results
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= Y Proposal Window Exclusion Definitions

 The following definitions explain the basis for excluding flowgates and/or
projects from the competitive planning process and designating projects to
the incumbent Transmission Owner.

* Flowgates/projects excluded from competition will include the underlined

language on the corresponding slide.

— Immediate Need Exclusion: Due to the immediate need of the violation (3 years or less), the timing required
for an RTEP proposal window is infeasible. As a result, the local Transmission Owner will be the Designated
Entity. - Operating Agreement, Schedule 6 8§ 1.5.8(m)

— Below 200kV: Due to the lower voltage level of the identified violation(s), the driver(s) for this project are
excluded from the competitive proposal window process. As a result, the local Transmission Owner will be
the Designated Entity - Operating Agreement, Schedule 6 § 1.5.8(n)

— EERC 715 (TO Criteria): Due to the violation need of this project resulting solely from FERC 715 TO
Reliability Criteria, the driver(s) for this project are excluded from the competitive proposal window process.
As a result, the local Transmission Owner will be the Designated Entity - Operating Agreement, Schedule 6
§ 1.5.8(0)

— Substation Equipment: Due to identification of the limiting element(s) as substation equipment, the driver(s)
for this project are excluded from the competitive proposal window process. As a result, the local
Transmission Owner will be the Designated Entity - Operating Agreement, Schedule 6 8 1.5.8(p
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Baseline RTEP Projects

Second Review
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é/ APS Transmission Zone: Baseline

Flint Run 500/138 Substation
Problem Statement (Immediate Need): f = \ l ) | 502 Jue Junctwrk
Increased customer load expectations connected to the Waldo ' — e ARdmca e rvae NorsfongyEw
Run 138 kV substation are causing the following thermal and @
low voltage violations. 9 ... f
Thermal Violations identified for the following facilities: v P | omeg”
. Glen Falls - McAlpin 138 kV Ckt 1 P Mot ¥ e Sy iy
. McAlpin - White Hall Junction 138 kV Ckt 1 o S Fairview ! rgamfﬂ:”’:”
. Pruntytown - White Hall Junction 138 kV Ckt 1 ”~-~ 4 . L
. Glen Falls - Oak Mound 138 kV Ckt 1 ' o ot I
. Fairview - Grant Town 138 kV Ckt 1 — ¢ ¥ ey o
. Oak Mound - Waldo Run 138 kV Ckt 1 ¥ esrong e =
. Oak Mound - Waldo Run 138 kV Ckt 2 I o ’+,
. Glen Falls - Bridgeport Hill 138 kV Ckt 1 R ‘ \ e
. Bridgeport Hill- Barnetts Run 138 kV Ckt 1 Fairmont
. Barnetts Run- Shinns Run 138 kV Ckt 1 ' e
. Shinns Run- Pruntytown 138 kV Ckt 1 A P S R 4
West Virgin |“:1gm’ &::Faim“ " WHEHEMWHO
Voltage Violations identified for the following facilities: oo gm\‘{ ,.cm '
. Barnetts Run 138 kV Harrison © ‘
. Bridgeport Hill 138 kV McAlpind i 2
. Chiefton 138 kV '
. Glen Falls 138 kV g \Waldo|Run HREA|Chiefton Glen FaIIs OBOs:'""" mm
Shemwood, CE
. Lamberton 138 kV I hetion ' U Y i Oak Woun drc,o m__,
. Maple Lake 138 kV A m Varner; - gepo,t
. Oak Mound 138 kV e
. Quiet Dell 138 kV Bl erm o
. Shinns Run 138 kV e — : =
. Varner 138 kV ¢
. West Union 138 KV =t
. Waldo Run 138 kV
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APS Transmission Zone: Baseline
Flint Run 500/138 Substation

\ 502 Jiict Ry
\ l Pe nIﬂ sylvania urll.lcolr{t}lTLongvé'W__

v Elacksvile

Alternatives considered: ‘ 0
1. Reconductor/rebuild overloaded 138 kV facilities with % . .
VAR support near the load — est. Cost >$56M " — ]
2. Install new Pruntytown-Oak Mound 138 kV line with ) 7 e e T Hgmg;,n
VAR support near the load — est. cost $42.5M — { - S
3. Construct a new 500-138 kV substation to provide EHV ' o o Sl
source to the Marcellus shale load growth area — est. — ! ¥ user . et
cost $40.1M e . cumming
P 4 8 o A
Long [{géph 4 Wititgurns ' Sariard
By injecting the 500-138 kV source into the area expecting mj‘ " Y.
Marcellus shale load growth, we are designing the BESto A P S (o SRy
withstand additional load requests in the area. The Jaet Vi inie sarramon § i“”m -
alternative solutions apply a temporary resolution at a e 'm""d 205
higher cost to resolve expected load concerns, with no Harrison ¥ ‘
room for growth. The gas industry is greatly expanding in MeAIpine o a
the Doddridge county area of WV, and the recommended Waldo Runl! (HREA Chieion Gle“ Falls ,'Osmnns Runl Pruntytown|
solution allows for future support. e — (O ") g Ogameus
Lambertﬂ“ ° w Oak Mound'('oo Ma:ieljhe
° m QuietT Bridgeport
o Deli] Hill
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Recomended Solution:

Construct a new 500-138 kV substation as a 4-breaker ring
bus with expansion plans for double-breaker-double-bus on
the 500 kV bus and breaker-and-a-half on the 138 kV bus to
provide EHV source to the Marcellus shale load growth
area. Projected load growth of additional 160 MVA to
current plan of 280 MVA, for a total load of 440 MVA served
from Waldo Run substation.

Replace primary relaying and carrier sets on Belmont and
Harrison 500 kV Remote End Substations

Construct additional 3-breaker string at Waldo Run 138 kV
bus. Relocate the Sherwood #2 line terminal to the new
string.

Construct two single circuit Flint Run - Waldo Run 138 kV
lines using 795 ACSR (approximately 3 miles). After
terminal relocation on new 3-breaker string at Waldo Run,
terminate new Flint Run 138 kV lines onto the two open
terminals.(b2996)

Estimated Cost: $40.1M
Required IS Date: 12/31/2019
Projected IS Date: 12/31/2019
Project Status: Scoping
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APS Transmission Zone: Baseline
Fllnt Run 500/138 Substation
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ComEd Transmission Zone: Baseline
é/ Operational Performance

Previously discussed on 12/14/2017, 4//2018 and 5/3/2018 TEAC

Uomard ComEd
Substations Transmission Lines
Problem Statement (Immediate Need): o o
«  High voltage in Powerton area (Katydid and Mole Creek 345kV buses) in real time: [
Powerton unit 6 is required to run to control 345kV voltages in Powerton area WV e

161 KV X/ 15y

» Significant Uplift Charges B T farge TAP1648 Metamora

230 kV
5 kV

Selected Solution: o= wow
Install a 120Mvar 345kV shunt inductor at Powerton (the 345kV yard already contains [SSSEE .
an empty bus position on the ring, so only a switching breaker for the inductor is S
needed) (B2998)

Roanoke

765 kV

g I
Paoria g

Washington

. Peoria
Estimated Cost: $9M Sot A
Alternatives: Lor s
#1: Install shunt inductors at TSS 196 Katydid and TSS 908 Mole Creek ($12M plus
land purchase that may be required)

#2: At TSS 908 Mole Creek cut in three additional 345kV Powerton lines (Powerton — TAP1647
Katydid, Powerton - Goodings and Tazewell - Dresden)
. . -, Glasford Tazt
*Would require purchasing additional property Pekin
«Potential thermal issues on Lasalle - Mazon 138kV line [@]Poweﬁm L
*Breaker and a half layout Powerton Howot

*Estimated cost: $33M plus land purchase that may be required
Required IS Date: Immediate

Projected IS Date: 6/1/2021

Project Status: Planning

Mason

0 3.75 5 15 Miles
| [ | |
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TO Criteria Baseline Projects
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Dominion End of Life Criteria
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Baseline Reliability: TO Criteria Violation

Problem Statement: Dominion “End of Life Criteria” (Immediate Need)
» Reliability assessments continue to demonstrate that the removal of Line #552
from service adversely impacts system reliability
o0 Generation Interconnection Studies have identified this facility as a reliability
deficiency
o0 Previous generation additions in this area have been reduced in size due to
system stability issues. Removal of Bristers-Chancellor 500 kV Line would
only increase damping issues for existing generation in this area

Continued on next slide...
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Dominion Transmission Zone: Baseline

Line #552 Bristers to Chancellor 500 kV line Rebuild

! S5 GLIF 1N /. KEENE
Fauqujer ﬂ;aIISSES.-I-ICI‘F.I-yI - _-______/

5}

WARRENTO! ‘
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230,

I

COMORN
DpP

TRANSMISSION LINE MUMBER

. | 588 theu 599

.| 208 thew 299 & 2000 thru 2099
o | 1 thro 199 : l
. | &3 NOTED
. | AS MOTED
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é/ Dominion Transmission Zone; Baseline
Line #552 Bristers to Chancellor 500 kV line Rebuild

Continued from previous slide... ) ] 5._. /Vft\;i LY vesie
. Fauguier :-.",ff;a'lss:a.s.'.'-IC'FI-y ‘ T
Recommended Solution: _ waRRENTONA ) % % LIy e

* Rebuild the Bristers to Chancellor 500 kV line — 21.6 miles long (b3019)
e Conductor ampacity will increase from 3364 amps to 5000 amps
» Use standard single circuit 500 kV Tower Design

POSSUM POIN

REMINGTON
or

POSSUM POIN

Alternatives: 2

 No feasible alternatives

Estimated Project Cost: $64.65 M
Required IS Date: Immediate
Projected IS Date: December 2023
Project Status: Conceptual

COLOR VOLTAGE TRANSMISSION LINE NUMBER

5@a Ky, | 508 theu 599

—_— 230 Kv. | 208 thru 299 & 2000 thru 2099 2020

1S KV. | L thru 199 A \
138 Kv. | 43 NOTED

89 KV, | AS NOTED
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é/ Dominion Transmission Zone: Baseline
Line #574 Ladysmith to Elmont 500 kV line Rebuild

i \™J [l ) comnceon) =
Baseline Reliability: TO Criteria Violation g,;-g __ ' ?fé?a A . @//
had | @wf\? ¢
Problem Statement: Dominion “End of Life Criteria” (Immediate Need) R %
 Reliability assessments continue to demonstrate that the removal of Line #574 (=) | spotsyivania
from service adversely impacts system reliability .-?
o Generation Interconnection Studies have identified this facility as a reliability 1
deficiency "“""
o Previous generation additions in this area have been reduced in size due to e Carol
system stability issues. Removal of Ladysmith-Elmont 500 kV Line would 4 \
only increase damping issues for existing generation in this area ’
G
Continued on next slide... N &\ iy
A GREENWOO:

A— 500 kY. | S88 thru 599
230 KV, | 208 theo 299 & 2000 thro 2099

o NS KV, | 1 thro 199
=3 138 KV. | A5 NOTED
69 KV, | AS NOTED
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Continued from previous slide...

Recommended Solution:

* Rebuild the Ladysmith to Elmont 500 kV line — 26.2 miles long (b3020)
e Conductor ampacity will increase from 3364 amps to 5000 amps

e Use 5-2 Tower design for future 230 kV Line

Alternatives:
 No feasible alternatives

Estimated Project Cost: $87.0 M
Required IS Date: Immediate
Projected IS Date: December 2022
Project Status: Conceptual

PJM TEAC - 6/7/2018

Dominion Transmission Zone: Baseline
Line #574 Ladysmith to Elmont 500 kV line Rebuild
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é/ Dominion Transmission Zone: Baseline
Line #581 Ladysmith to Chancellor 500 kV line Rebund

21

2
55
%

nce WrHram
/

ELRIST‘ERS

Baseline Reliability: TO Criteria Violation

Problem Statement: Dominion “End of Life Criteria” (Immediate Need)

» Reliability assessments continue to demonstrate that the removal of Line #581
from service adversely impacts system reliability
o Generation Interconnection Studies have identified this facility as a reliability

deficiency
o Previous generation additions in this area have been reduced in size due to — il e
_- . . . i r Pty
system stability issues. Removal of Ladysmith-Chancellor 500 kV Line would vy {fl i
. . . .. . . . { y R e Freder: gl '
only increase damping issues for existing generation in this area /o & e ooes FREEUEE.:;K; A
| CHANCELOR 3 b
Orange ; :
Continued on next slide... S airsnisaiie
‘ /;Z“\“%wr ¢ ; WOODPECKER
COLOR | VOLTAGE TRANSMISSION LINE NUMBER nen ) Lk £ e
: : 238 Kv: 200 thl:: 299 & 2008 theo 2099 LADYSMITH ] .........
j | — 1S K¥. | L thru 199
— 38 K. S NOTED :
: K_V, ':S |:IJTED I .
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é/ Dominion Transmission Zone: Baseline
Line #581 Ladysmith to Chancellor 500 kV line Rebund

2101 ‘i-
nce erham<

Continued from previous slide...

‘

ELRIST‘ERS

Recommended Solution:

e Rebuild the Ladysmith to Chancellor 500 kV line — 15.2 miles long (b3021)
e Conductor ampacity will increase from 3364 amps to 5000 amps

» Use standard single circuit 500 kV Tower Design

569

Alternatives:
 No feasible alternatives Wi

'
: LAKE OF

Estimated Project Cost: $45.6 M oo
Required IS Date: Immediate g |l
Projected IS Date: December 2023 L N T 7
Project Status: Conceptual PAYH

Spotsylvania

4

(7}
(';:\ %‘Wr .\
COLOR | vOLTAOE TRANSMISSION LINE NUMBER L7 e

SEA KV, | 508 theo 599

230 kv, | 208 thru 299 & 20008 thro 2099 o, : .....

1S KV, | L thru 199
138 Kv. | 45 NOTED
. | as noTED
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Supplemental Projects
Second Review
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é/ PSE&G Transmission Zone: Supplemental Project

Problem Statement:

. PSEG recently have performed LIiDAR analysis and
identified a conflict on 5038 causing a deration.

. Two spans of the existing New Freedom — East
Windsor (5038) 500 kV circuit conductors are currently
hanging above the right shoulder of a reconfigured on-
ramp to a major highway and doesn’t meet minimum
NESC ground clearance without de-rating the circuit.

Selected Solutions:

. Rebuild/Replace Two spans of the exiting 5038 (New
Freedom - East Windsor 500 kV) circuit. Replace the
tower structure with an offset to the east of the ramp.
This project will provide a clearance that meets NESC
requirements along with PSE&G standards without
derating the circuit. (S1655)

Estimated Project Cost: $3.9M
Projected IS date: 12/31/2018

Project Status: Engineering

PJM TEAC - 6/7/2018
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g Vs Jmkingham V‘JC“P ; Lawrente Sub. Clarksville ( [E: tl(;ft:wn

Hightstownof ek
lanalpan

\ wience SW-
Trenton Windso East Windsor
/ . S West Freehold
. Trentong - East Windsor

Jarrett rminster Woodbourne | Kuggr Road_ Yardville
g HZ Biles Island gMércer
! A i i ? Freewoot
eaton Levittown. 'Falls \Stéel Tp  WEAve o
¢ SEEES - _qOFordMi " Roling Ml

e - Boerioun, (ieids

/I Florence Van Hiseville

Q" () Fox Chase -
Ty % i x Blue Grass

BrynMawr - Bala NorthPhi ge'ﬁﬁia' - §
o Parishyy” Master Tyna
Llanerch YM
‘ 0L C!Ior:f_éjllj Delaware
o Aunred ;,a‘,:'@,n’{,ce.
Elmwood @7 Peltz{ |
Pen

Pemberton

Mount Laurel  Lumberion
o

ml?@ wsfComner /)
Marlt “.
. e,

&

Substations Transmission Lines
+ BIkV 69 kV
¢ 115kV 115kV

120 KV \/ 120k
138 k. \/ 13Ky
161 kV \/ etk

o 230kV 330KV
¢ 345kV

345 kV
* 500 kV
00 kV
h 765 kV 20K
10 20 Miles , 765 kV
| | Subs Identified
| |

™ammonrio

5

PIM©2018


http://www.pjm.com/
http://www.pjm.com/
http://www.pjm.com/

Short Circuit Projects
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é/ Dominion Transmission Zone

Leesbdrg

Problem: Short Circuit

. The Beaumeade 230kV breaker
"274T2081" is overdutied

. The NIVO 230kV breaker
"2116T2130" is overdutied

Pleasant View { ose Creek

Significant Driver: Sugartand Run
« B2962: Split Line #227 (Brambleton |
— Beaumeade 230 kV) and
terminate into existing Belmont 2255
erling

substation
Recommended Solution:
. Replace the Beaumeade 230kV

breaker "274T2081" with 63kA
breaker (B2962.1)

* Replace the NIVO 230kV breaker et

Transmission Lines

"2116T2130" with 63kA breaker 1Y

(B2962.2) Sl /
| | . B
Estimated Project Cost: $0.6M s 20K

345 kV
500 kV

* 500KV
765 kV

Required IS Date: June 1, 2022 O susiamisea /. BN

Copyright © 2014 E<h
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2018 RTEP Next Steps
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2018 RTEP Proposal Window

é/ | aboutpjm | training | committees & groups | planning | markets & operations | library

& = Planning = Competitive Planning P

Services & Requests a Ho

a

Competitive Planming & cOMpetitive Planning Process

Process The PJM competitive planning process implements FERC Order 1000. The process affords non-incumbent transmission developers

Pre-qualification for an opportunity to participate in the regional planning and expansion of the PJM bulk electric system. By publishing a set of
Designated Entity Status criteria violations and soliciting solutions from competing transmission developers, PJM and the FERC hope to encourage

RTEP  innovative, cost effective and time Ly solutions to the challenges of building and maintaining a highly reliable electric system.

Resource Adequacy

PJM will announce in the Transmission Expansion Advisory Committee (TEAC) its intention to solicit competitive solutions to
Planning identifizsd planning needs. The “windows" far submitting 3|.|_ch solutions fit inta three categories and follow the 18-month and 24-
month planning cycles as described in Manual 14F: Clean [WEE| | Clean
Plann
| ) ; Standard Required In-Service
Design, Engineering & & Planning Cycles Window Length  Date (Years)
Construction
Long Term - considers reliability criteria violations, economic constraints, systam 120 days =5
. . Interregional Planning @ «conditions and public policy requirements
Register for the 2018 RTEP window 1 at
Immediate-Need Reliability - considers raliability criteria violations Shaortenad 3

h tt D : //WWW. p I m . C O m/p I a,n n I n q/CO m Detl tI Ve = D I an n i n q - p ro Ce SS . a_S DX While PJM endeavors to adhere to the standard length of the proposal windows, unique situations do arise. When adhering to the

standard window length would be unnecessarily burdensome an the transmission developers, PIM may elect to modify the length of a

praposal window: Any such changes will be made clear when the praposal window is announced.

Everyone must register to access the data regardless Current Windovs

of prior participation in the PJM Competitive Process. mjtw -
£.14.2018 |CLOSEO £.13.2018

Window 1 Windows Registration

Planning
Community

fideo | User Guide

To gain access to a RTEP planning cycle window:
Preliminary Results & Analytical Files (13.1 MB) -

raquiras CEll 1. Submit the Critical Energy Infrastructure Information

I'EqUEBL.
E table Fil

recu = res 2. Complete the Mon-Disclosure Agreement.
The EXE files below are self-extracting, password-protected

ZIF files and contain all of the files needed for the propozal

Email List

window, including a description of the issue. The files can
be downloaded and run with no special software. The Stakeholdars are added to the competitive planning process

password required to open the archive will be provided email list upon receiving access to the windows.

zeparately by PIM.
. Proposal Submissions
Completed Windovrs

» 2007 L n
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é/ RTEP@pjm.com to Be Retired

Planning

7 Community

« PIM will retire the RTEP@pjm.com email address as of September 1, 2018. Stakeholders with
questions about planning updates or planning windows should use the Planning Community.

« PJM is enhancing the way we communicate to follow industry standards and maintain its
standing as an industry leader.

 The Planning Community Is a vital avenue for PJM members and staff to collaborate on
planning updates, including RTEP windows, and get their questions answered.
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Upcoming TEAC Meetings

~

« TEAC meetings are the following Thursdays in 2018

7/12, 8/9, 9/13, 10/11, 11/8,
12/13

j
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Appendix:
Previously Reviewed Baseline Upgrade
Recommendations for the July 2018 PJM Board
Review
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Mid Atlantic Region
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Previously Presented: 03/23/2018

Problem Statement:

FERC Form 715:

Maywood Substation is supplied by two underground 230kV cables.
Maywood supplies more than 25,000 customers with load in excess of
130 MVA. An N-1-1 event would result in a complete loss of electric
supply to the station for more than 24 hrs.

Recommended Solution:
» Construct a 230/69kV station at Maywood. (B3003)
o Purchase properties at Maywood to accommodate new

construction.

Extend 230kV bus and install one (1) 230kV breaker.
Install one (1) 230/69kV transformer.

Install a 69kV ring bus.

Construct a 69kV network between Spring Valley Road,

Hasbrouck Heights, and Maywood.
o Estimated Project Cost: $87M

Estimated Project Cost: $87 M
Required IS date: 6/1/2018
Projected IS date: 12/31/2021
Status: Engineering

O 00O
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PSEG Transmission Zone: Baseline Project

Maywood N-1-1 Reliability
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Previously Presented: 03/23/2018

Problem Statement:

FERC Form 715:

The South Trenton 69kV network is supplied by a 230/69kV transformer at Trenton
Switching Station and an underground 69KV circuit between Lawrence Switching
Station and Ewing. The South Trenton 69kV network, which consists of Clinton Ave,
Ewing, Hamilton, and Liberty St, supplies over 15,000 customers with load in excess of
40 MVA. An N-1-1 event would result in a complete loss of electric supply to the
network for more than 24 hrs.

Load Growth:

Kuser Road currently supplies over 42,000 customers in the Trenton area. The load
supplied exceeded 150 MVA during summer 2017 and is expected to grow in the local
area. During the loss of a transformer at Kuser Road, there will be a ~9% overload on
the remaining transformers.

Recommended Solution:
» Construct a 230/69/13KkV station on existing 230kV ROW. (B3004)
» Install 230kV ring bus with one (1) 230/69kV transformer at existing Clinton Ave
location.
* Expand existing 69KV ring bus at Clinton Ave with two (2) additional 69kV
breakers.
* Install two (2) 69/13kV transformers.
* Install 18 MVAR capacitor bank.

Estimated Project Cost: $62 M
Required IS date: 6/1/2018
Projected IS date: 12/31/2021

Status: Engineering

PJM TEAC - 6/7/2018

PSEG Transmission Zone: Baseline Project
South Trenton Network N-1-1 Reliability, Trenton Area Load Growth
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Western Region
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DEOK Transmission Zone: Baseline
é B2831.2 Scope Change

Coleriarl>/
Mapleknoll

Mt.t

vayton
B2831.2 Original Scope: Upgrade the Tanner Creek - Miami Fort 345 \ |
KV circuit (DEOK portion) to achieve new ratings of 2151 MVA Summer

Normal and 2151 MVA Summer Emergency
Original Estimated Cost: $7.81M

Original Required IS Date: 6/1/2018

New Scope: Rebuild the Tanner Creek — Miami Fort 345kV line

Dearborn J

(DEOK portion) to achieve a capacity of 2390 MVA. i s T /0 T Lw\(
New Estimated Cost: $11.1M _ B {
New Required IS Date: 6/1/2018 M hi

Reason for the change: During preliminary engineering of the original
scope of the project, it turns out that 5 structures need to be
replaced. The rebuild would require the replacement of 6 structures.

Crescent
Constance

The loading is expected to incrementally increase on this circuit in the N\ cone Gy _Oakioofmen i
coming years. The rebuild will bring a 20% margin over the violation W) R A
Vs. the 8% margin in the original scope. The incremental cost is smnemsmbﬁffanz"t’{m, . o g e
$3.29M, which includes the replacement of an additional structure and Boone™ S zow

the general increase in cost for line work from 2016 to 2018.

oone
345 kV
: . 500KV
7 . B G 765 kV L
) 765 kV
© subs Identified
—
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ComeEd Transmission Zone: Baseline
é Davis Creek RAS removal

Davis Creek SPS: Auto-closes a normally open 345kV bus tie at Davis /
Creek following loss of the specified line, which is described in ComEd

System Planning Operating Guide (SPOG) 2-24 and PJM Manual 3. It

is to prevent thermal overloads following loss of a 345kV line

connected to TSS 86 Davis Creek.

Reasons for the removal:

B1841: Install the 3rd 345/138 kV transformer at TSS 86 Davis Creek;

Already in service eaia P oo
. . Davis Creek/

S1444: Expand Davis Creek 345kV straight busses to breaker and o= Alabama Metal/Chappel Steel

half; Projected IS date: 12/1/2018 Nucor Steel 2 Nucor Steel -1

With only B1841, there is currently no need for the RAS at Davis

Creek. S1444 will further improve the performance around Davis

Legend
Creek' Substations Transmission Lines
. 89KV 69 kV Bradley
Recommended Solution: Remove Dave Creek RAS (B2995) S WV mw
® 161KV Ve Kankakee
\/ 161kv
. AR ROR 230 kV Kankakege
Estimated Cost: $0M O 5Ky

e 500 kV

Required IS Date: 12/31/2018 i A 6 Mies

©  subs Identified : | ‘ |
|
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ComEd Transmission Zone: Baseline
é/ University Park North RAS Removal

i veterans l Er;lre;(y Lo S B i Sand Ridge B(])af(k =
mond a
Mokena Country Club Hils Chimgoi-ieig?t |
=3 Jo!fét \ Keystone Caiumeless Griffith
9 Central . Chierry New Lenox Frankfo | Dyer
: ] . 1 Rockdale Joliet - Briggs gg?astﬁankfort Mallgoon_Pakieet Ford Mé)tor Company Lotta
University Park North SPS: Trip generators at TSS 970 Ec/pinT e L5 i o | o S
. . ‘e . aterpillar Y gk okt Vila : nde er’;j
University Park North EC for specified delayed-clearing Voo Fit il R@(/ .ummnfpafkhém I s f@fﬂ
faults. Goose Lake 02/5 iyl 3 University;@t&r | JAP@/—
. n American | 2XXon-Mabi Woodhil - Park 2
Reason_s fpr the remova]. A 4 | o g e Grown
The periodic SPS evaluation study by both ComEd and PIM % Eﬂ/ ARl
has determined that RAS is no longer needed to meet i it Pumps ;
. . . C m E d
planning criteria. ] ) C T
¢ Wilmingto, \/
. . . o Wilmington
Recommended Solution: Remove University Park North
RAS (82997) Legend
Davis Creek Alabama MetallChappel Steel Substations Transmission Lines
. Nucor Steel -2 - - Nycor Steel -1 : f?sk:v T?::V
Estimated Cost: $0.1M o @y \/ mow
jradey Monience § e \/ 1Bk
Kankakee ® 161k \/ 11Ky
Required IS Date: 12/31/2018 Je s .
Kensington Ave 765 kv Sl

0 4 8 16 Miles
\ (VI | A L P | Kelly Creek Wind Farm

765 kV
Q  subs Identified
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ComeEd Transmission Zone: Baseline
é Operational Performance

Previously discussed on 12/14/2017 and 4//2018 TEAC

Problem Statement :
* High voltage in Powerton area (Katydid and Mole Creek 345kV buses)

ComEd

. . . . . Legend

In real time: Powerton unit 6 is required to run to control 345kV voltages ST

In Powerton area T 69 kv

. ape . . 5kV
« Significant Uplift Charges oy ey
Immediate Need: oV
. . . . LA \/ 181V Fargo TAP1648 Chbantcin Roanoke

Due to the immediate need, the timing required for an RTEP proposal Y o
window is infeasible. As a result, the local Transmission Owner will be the 2R sk
Designated Entity. 765 kv 00K

765 kV

Subs |dentified

Potential Solution:
Install a 120Mvar 345kV shunt inductor at Powerton (the 345kV yard
already contains an empty bus position on the ring we only need a

£ i
Peoria Fiipke

Washington
Peoria v

switching breaker for the inductor) (B2998) 2L East,peoria
Estimated Cost: $9M Wallace
Alternatives:

#1: Install shunt inductors at TSS 196 Katydid and TSS 908 Mole Creek TAP1647

($12M plus land purchase that may be required)
#2: At TSS 908 Mole Creek cut in three additional 345kV Powerton lines

Tazewell
Pekin
(Powerton — Katydid, Powerton - Goodings and Tazewell - Dresden) r@F;oweﬂi/ {
*Would require purchasing additional property Powerton Tremont
*Potential thermal issues on Lasalle - Mazon 138KV line

*Breaker and a half layout
*Estimated cost: $33M plus land purchase that may be required

Required IS Date: Now
Projected IS Date: 6/1/2021 -

0 3.75 7.5 15 Miles

Project Status: Planning | A L

Glasford
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APS Transmission Zone: Baseline
é B2747 APS Scope

e
’/éEllmn DiF;

FE Scope for Dominion Baseline B2747

B2747: Install a Motor Operated Switch and SCADA control between |
Dominion’s Gordonsville 115KV bus and FirstEnergy’s 115kV line. P
(Presented in 7/26/2016 South SRRTEP)

FE Scope: Relocate the FirstEnergy Pratts 138 kV terminal CVTs at Y
Gordonsville substation to allow for the installation of a new motor FEJL

operated switch being installed by Dominion. (B2747.1)

EStI mated COSt $O ' 1 1 M Subst‘aticms Lei:::smisslun Lines ﬂ

Required In-service: 6/1/2018 =
SR N 120Ky

Y gow
5 kY

= 230KV
+ 345KV

+ 500KV
500 kv

TBS KV

765 kv
O subs Igentified
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AEP Transmission Zone: Baseline and Supplemental
é/ Torrey-Bliss Park 69kV Line Rebuild

Previously presented on 2/14/2018 SRRTEP
Baseline & Supplemental Project

:::::

Bliss Park
Problem Statement: .

Planning Criteria Violations (TO criteria violation):

For N-1 loss of the Reedurban 138-69kV transformer (or the South Canton-West
Canton #2 138kV circuit), the following summer peak overloads are observed: Canton D - A
Torrey-S. Gambrinus Switch 69KV (117% SE); S. Gambrinus Switch-Gambrinus alkbie F"} .. ol
Road 69kV (106% SE). The circuit sections are overloaded due to 4/0 Copper -

conductor (rated at 54 MVA SE). Circuit Centerline

Equipment Material/Condition/Performance/Risk: _ :2
The existing 2.7 mile, 69 kV line section between Torrey and Bliss Park was

mmmmmm

— 14
originally constructed in 1922 using wood pole structures with 4/0 Copper JAMERINUS ROAD Saeept
conductor (54 MVA rating). The majority of the existing structures date to 1963 or Timken Gambrinur. 4
earlier (55 years old), with the conductor dating to 1922. In addition, there is a 400 - :2
foot underground cable section that is in poor condition. — o
This 69KV line section has experienced 1.25 million minutes of customer 88
interruption (CMI) in the past three years. | — 115
There are 17 open Category A conditions on this line section and 3 Category B — 1
items of concern. These issues include: rotted poles, damaged splices, and stolen ot
ground-wire leads.

- 230
. — 345
Continued on next slide...

— 500
- 765
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AEP Transmission Zone: Baseline and Supplemental
é/ Torrey-Bliss Park 69kV Line Rebuild

:::::

Bliss Park
{

nnnnnn

Continued from previous slide...

Operational Flexibility and Efficiency:
This 69KV line section provides service to a large oil refinery, which has sensitive Canton Drop Fo
electrical equipment. Proactively replacing this aging asset will ensure a high }

level of reliability for years to come. In addition, the existing capacity constraints

hinder future customer expansion plans. C"_C““;Ce”ter””e

The circuit has experienced numerous local PCLLRW warnings in 2016-17, due to — 12
the real-time loads being above the N-1 capability of the circuit. — 14

In addition, the Bliss Park-Gambrinus 69kV section loads to 51 MVA (94% of its R 22
54 MVA SE rating), for an N-1 contingency of the Torrey 138-69KV transformer el “""""" 20
fault or a Torrey 69kV bus fault. The 3 MVA of margin on this line may be used
up quickly due to the large industrial customers on the circuit (oil refinery and

scrap metal yard).
Continued on next slide...

uuuuuuuu

= 46
— 69
g8
— 115
| — 138
— 161
= 230
= — 345
— 500
- 765
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AEP Transmission Zone: Baseline and Supplemental
é/ Torrey-Bliss Park 69kV Line Rebuild

Continued from previous slide...
Selected Solution:

:::::

Bliss Park
Baseline: (
Rebuild the Torrey — South Gambrinus Switch — Gambrinus Road 69kV line
section (1.3 miles) with 1033 ACSR ‘Curlew’ conductor and steel poles. (B2993)

Estimated Baseline Cost: $2.8M Canton Drop F.,}

Required In-service: 6/01/2018 _

Projected In-service: 12/01/2018 Circuit Centerline
—_— 7

nnnnnn

uuuuuuuu

Supplemental. L
Rebuild the Gambrinus Road - Bliss Park 69kV line section (1.4 miles) with 1033 —
ACSR ‘Curlew’ conductor and steel poles. (S1558) JAMBRINUS ROAD SEpe
Estimated Supplemental Cost: $3.0M Timken Gambrinur. 34

40

= 46
— 69
g8
— 115
| — 138
— 161
= 230
= — 345
— 500
- 765

Total Estimated Cost: $5.8M

[This conductor size was chosen due to the location of the major oil refinery that
has discussed potential major load increases with AEP in recent years; in
addition, this conductor is one of the most common in the Canton area, resulting
in procurement/warehousing/spare-part cost savings.|

Projected In-service: 12/01/2018
Project Status: Engineering

PJM TEAC - 6/7/2018 PIM©2018
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B2559(reconductor the
existing Black River-Lorain
substation and upgraded
terminal equipment) was
Included in the RTEP to
address Common Mode
Outage violations resulting
from 2014 RTEP Analysis.

PJM included this project in
subsequent RTEP analysis
Including 2015, 2016 and
2017 RTEP studies.

PJM TEAC - 6/7/2018

ATSI Transmission Zone
Cancel b2896 & b2897

A ATSI Transmission Zone

Baseline (FG# 99, 100, 101) and
Common Mode Outage (FG# 754,
918, 919, 920, 921) Violation

2014 RTEP Proposal Window #1 -y B 9
Violatiﬂns Black Rl\ner' Flupiu Td;'ml m@ Dodge (PP

B Lasain
The Black River to Lorain 138 kV circuit is o " WA
overloaded for multiple category C 1l s e S N
contingencies. f e T G| g

Durkirh

Recommended Solution: Reconductor the i -A i E:w
Black River-Lorain 138kV line and upgrade P
Black River and Lorain substation terminal S P
end equipment. (B2559) (P2014_1-9F) A,

Estimated Project Cost: $9.6M

LM Brighaan

Required IS date: 6/1/2019

PJM TEAC 8/25/2014 PIME2014

PIM©2018
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2016 RTEP Analysis,
which included the b2559
project, identified
additional violations on
the Black river-Lorain-
Avon circuit

These 2016 RTEP
violations were resolved
with a group of upgrades
Including:
— Rebuild/Reconductor the
Black River — Lorain 138

KV circuit. (2016 _3A-3B)
- b2896

— Reconductor the Avon —
Lorain 138 KV section
and upgrade line drop at
Avon (2016_3A-3C) »
L2897

PJM TEAC - 6/7/2018

&

L ]

ATSI Transmission Zone
Cancel b2896 & b2897

2016 RTEP Proposal Window 3/3A
ATSI Transmission Zone

Common Mode Outage (FG#
392, 393, 400, 407, 489, 490,
493 and 504) :

Black River — Lorain - Avon 138 kV
circuit is overloaded for tower outage
loss of Avon — Lake Ave 345 KV circuits
and line fault stuck breaker contingency
loss of the Avon — Lake Ave 345 kV
circuits.

Avon Lake ; fvon Lake

Common Mode Outage
(Summer - FG# 915 and Winter
- FG# 386) :

The Beaver to Black River 138 kV circuit

is overloaded for tower line contingency
loss of the Lake Ave — Beaver 345 kV

circuits .

PJMTEAC - 6872017 PJME2017
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é/ ATSI Transmission Zone
Cancel b2896 & b2897

 Updated as-built data
for b2559 included
higher impendences
and ratings than
previously studied.

IR

e As aresult of the
updated b2559 data,
the drivers for b2896
and b2897 are no b

onger evident and "3—*

these upgrades are

peing recommended
for removal from the

RTEP A/

PJM TEAC - 6/7/2018 PIM©2018
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Southern Region
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Problem Statement:

Previously Presented: 01/30/2018 SRRTEP

Skippers — New 115kV Switching Station

Dominion: Baseline Project

e 115kV Line #130 (Carolina - Clubhouse) has a 4.0 mile long tap to Brink DP (MEC). The need to
remove this long tap exposure was identified for reliability. Dominion Energy’s Facility
Interconnection Requirements (FIR) section 6.1.b states that transmission tap lines greater than a
mile and less than 100MW should be protected by a 3 or 4 breaker ring.

» Line #130 is a 20 mile long 115kV network line with 5 tap connections. The number of tap
connections on Line #130 exceeds the limit outlined in Dominion Energy’s Planning Criteria

(C.2.7) which limits tap connections to 4 per line.

. Recommended Solution:

. Acquire land and build a new switching station (Skippers) at the tap serving Brink DP with a
115kV four breaker ring to split line #130 and terminate the end points. Terminate the Brink tap
into the ring. This will reduce line exposure by splitting line #130 into 2 lines: Clubhouse to
Brink Tap ~9 miles and Brink Tap — Carolina ~11 miles. This results in 1 tap connection
between Carolina and the new station and 3 tap connections between the new station and
Clubhouse. The fourth breaker in the ring prevents a breaker failure from taking out all

customers (~7300) between Carolina and Clubhouse. (b2994)

. Estimated Project Cost: $8.0 M
Projected In-service Date: 5/1/2020
Project Status: Conceptual

PJM TEAC - 6/7/2018

VOLTROE

TRANSMISSION LINE NUMBER

5@ V.

508 thru 599

238 Kv.

200 thru 299 & 2000 theu 2099

115 KV,

L thru 19%

138 Kv.
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89 KV,

AS NOTED
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é Dominion Transmission Zone
Deactivation Upgrades

Northfields Cash's Cofner
Hollymeade
\ 2
g

Charlottesville

Previously Presented: 04/05/2018 TEAC
Problem Statement: N-2 Voltage Outage

» Voltage magnitude and drop violations were identified in the
vicinity of Bremo 138 kV substation for the simultaneous loss
of the Bremo #9 230/138 kV transformer and several single
contingencies.

Recommended Solution:
« Install a second 230 -115 kV Transformer(224 MVA)

Sharlottesville

approximately 1 mile north of Bremo and tie 230 kV Line e

#2028(Bremo — Charlottesville) and 115 kV Line #91

(Bremo-Sherwood) together. A three breaker 230 kV ring

bus will split Line #2028 into two lines and Line #91 will also

be split into two lines with a new three breaker 115 kV ring ~ Jeminion

bus. Install a temporary 230-115 kV transformer at Bremo 2

substation for the interim until the new substation is

complete. (b2989) — 9 g ile

Substations Transmission Lines
Estimated Project Cost: $27M B e s M
Required IS Date: 06/01/2018 oy o
Projected IS Date: 06/01/2019 — . !
. 345KV DFEFQ Columbia D.P.
. Be%le

Project Status: Engineering . so0kv oK

500 kV
765 kV :
, 765 kV 3.25 6.5 13 Miles
Subs Identified

Cartersville
Copyright ©2014 Esa

* Temporary transformer mitigates reliability impacts in the interim

PJM TEAC - 6/7/2018 PIM©2018
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Previously Presented: 04/05/2018 TEAC

Problem Statement: Generation Deliverability
Outage

» Chesterfield to Basin 230 kV line is overloaded for
the breaker failure contingency tripping the
Carson to Septa 500 kV line and the Carson to
Midlothian 500 kV line.

Recommended Solution:

* Replace 0.14 miles of 1109 ACAR with a
conductor which will increase the current line
rating to approximately 706 MVA. (b2990)

Estimated Project Cost: $0.35M

Required IS Date: 06/01/2018
Projected IS Date: 06/01/2018

Project Status: Engineering

PJM TEAC - 6/7/2018

Dominion Transmission Zone
Deactivation Upgrades

Sm:ﬁdﬁi'nlg_ ot

Richmiond- -
. > Twelfth Street-. i Pipelin_e,.
%’orter Streetyy
Trabue _ ; Sangdston
LS Darbytown CT's .
idlothian anches White Oak
' 5 “Marlbo Road
l }harles City Road

" Dupont {Spruance NUG

ational Cylinder Gas b
- vlar
i n i
OBeliwoe

Substations Transmission Lines
*  B69kV 69 kV
*  MN5kV 115 kV
® 120kv V 120 kV 5 i
® 138kv AVARE T 7 i
® R 7

161 kV \/ 181KV
o 230kV

e 345kV
+ 500 kV
765 kV
Subs |dentified

230 kv
345 kV/
500 kV
765 kV ] dle 10 Miles
i Puirtersiburg:
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é Dominion Transmission Zone
Deactivation Upgrades

Chester ;
Previously Presented: 04/05/2018 TEAC \mﬂ%“}&‘ &g
O National Weld
Problem Statement: Generation Deliverability el w4
Outage Polyester P.S.
opewell Cogentrix

» Chaparral to Locks 230 kV line is overloaded for
the breaker failure contingency tripping the Carson
to Septa 500 kV line and the Carson to Midlothian
500 kV line.

\.
\
! - ~E

't Lee
=0 Prince George
Recommended Solution: . T AR
* Replace breaker lead (b2991) wied aomlmy T ew Bohemia D.P.
. . Chaparral. gyinaparal Tap P
. 0 putanta
Estimated Project Cost: $0.1M chapatral s b
Reams D.P.
) Legend \ v
ReC]UII'ed IS Date 06/01/2018 Substations Transmission Lines |
. . 69KV 69 kV. '?_\ Carson
Projected IS Date: 06/01/2018 s )
120 kv \/ 120kv A
® 138kV \/ 138k =
® 161kV v 161 kV
Project Status: Engineering . sk
* 500 kV ::Z::
(o) Zsbsk\l;enﬁﬁed it = 2 1{} L

| | | | | I
7
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= Y July 2018 Board Materials

 PJM anticipates that all recommended baseline solutions in

today’s presentation (including the Appendix) will be presented
to the PJM Board in July and recommended for inclusion in the

RTEP.

PIM©2018
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= Y Revision History

« V1 -6/1/2018 — Original Slides Posted

e V2 -6/4/2018 —
— Corrected TO zone on slide 21 from AEP to Dominion.

— Updated slides 44, 45 & 46 to reflect that the upgrades are driven by
generation deactivations.
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